P’:HTipsforTeachers VeCtOr Addltlon

Explore 1D Screen

Explore vectors in 1D and discover how vectors add together.

Heucmeus Ha npsimou. Viccriedylme 8eKmopbl, pacrosioxeHHble 80071b 00HOU npsiMou U y3Haume,
KaK MOXHO CKralbl8amb 8EKMOPbI.
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Vector Addition

Explore 1D

Explore 2D Screen

Experiment with vector addition in 2D. Specify vectors in Cartesian or polar coordinates, and see the
magnitude, angle, and components of each vector.

Bekmopa Ha niockocmu. SKCriepuMeHm ¢ 8€KMOPHbBIM CIIOXEHUEM Ha MiIocKocmu. Ykaxume
8EKMOpPbI 8 0eKapmMO8bIX UsuU MOJIAPHbIX KOOPOUHamax u nocMompume 8esIUYUHY, Y205 u
KOMIMOHEeHMbI Kaxd020 eekmopa.
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Lab Screen

Play with two sets of vectors and compare their sums. Add up to 10 vectors of the same type.
Jlabopamopusi. Nouzpatime ¢ 08ymsi Habopamu 8eKmMOpPo8 U cpasHUMe ux cymmsi. Crioxume 0o 10
8eKkmopo8 00HO20 muna.
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Equations Screen

Experiment with vector equations and compare vector sums and differences. Customize the base

vectors or explore scalar multiplication by adjusting the coefficients in equation.

YpaeHeHusi. [loakcriepumeHmupytime ¢ 8eKMOPHbLIMU ypaBHEHUSIMU U CpasHUMe 8€KMOPHbIE CYyMMbI
u pasHocmu. MeHsitime 6a308bie 8eKMOpPbI UMU uccriedylme CKansipHOEe YMHOXeHUE, peaynupysi
KoaghhuyueHmsbl 8 ypagHeHUU.
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Vector Addition

Insights into Student Use
= The difference between the Cartesian and polar coordinate modes is subtle, and some students may
not pick up on the difference on their own.

= If students are given opportunity to explore the sim without explicit directions, they will discover which
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vector representation makes the most sense for them. They may use different representations for
different problems.
lMToHumaHue ucrnosib308aHuUs1 y4eHUKamMu
* PasHuua mex0y 0ekapmoebIMU U MOSISPHbIMU KOOPOUHamamu O4YeHb MOHKasi, U HEKOmMophble
YYEHUKU MO2ym He 3aMemumb 3my pasHuuy caMocmosimesibHO.
» Ecnu cmydeHmam 6ydem ripedocmassieHa 803MOXHOCMb uccriedosame cumMyrnsamop 6e3 A8HbIX
yKasaHul, OHU 0OBbHapyxam, Kakoe 8eKmopHoe rpedcmassieHue umeem 01 HUX Haubonbwul cMbIcH.
OHu Mo2ym ucrnonb308amb passiudHbie npedcmaessieHus 055 pasudyHbix 3a0ad.

Complex Controls
= Totranslate a vector, grab its body. To stretch or rotate a vector, grab its tip.
= There are two snapping modes — Cartesian (left) and polar (right). In Cartesian
mode, the vectors snap to integer <x, y> values. In polar mode, the vectors snap to A
integer <r, 8> values with the angle adjusting in steps of 5°. \
CnoxHocmu ynpaesneHust
* UmobsI nepeHecmu eekmop, 3axgamume e20 cepeduHy. Ymobbl pacmsHymb Unu nogepHyms
8EKMOop, 803bMUME €20 CMPEJIKY.
* Cywecmeyem 0ge cucmeMbl KOOpOUHam - Oekapmoea (crieea) u rnonspHas (crnpaesa). B
Oekapmoegol 8eKmMOophbI NMpuUBSI3bIBAOMCS K UE/I0YUCTIEHHbIM 3Ha4YeHUsM <X, y>. B nonsipHol eeKkmopsl
MpuBs3bIBAOMCS K UESTOYUCTIEHHbBIM 3Ha4YeHUsIM <r, 6> ¢ peaynuposkol yena ¢ wazaom 5°.

Model Simplifications

= The tail of the vector is restricted to the bounds of the graph. To prevent overly large vectors, the tip of
the vector cannot be stretched beyond the bounds of the graph. However, the tip of the vector is
allowed to escape the graph when translating the vector.

= The model allows 180° to have a positive or negative sign. In polar mode, the sign will depend on the
direction of approach — positive if rotating counterclockwise, negative if rotating clockwise. To change
the sign, click the vector head and move the cursor slightly up or down. In Cartesian mode,180° will
always be positive due to the way the y-coordinate snaps to zero.

= The vector labels are grabbable and can be used to translate the vectors within the graph. This may be
particularly useful for touch devices with smaller screens.

= The goal of the projection-style component view is to collect the components along the axes. It is not
meant to show true projection onto the axes.

= On the Equations screen, vectors ¢ and f are always calculated from the values of the other vectors in
the equation.

Honywerus, npuHssmsbie e modenu

* Xeocm eekmopa o2paHu4eH epaHuyamu nosns. Ymobsi npedomepamume 4Ype3mepHo bornbuwiue

8EKMOPbI, BEPLWIUHA 8eKmopa He Moxxem bbimb 8bimsiHyma 3a ripederisl epaghuka. OOHaKo npu

rnepesode 8eKmopa 8epuwiuHa 8eKmopa Moxem 8bilimu u3 epaghuka.

* Modersib no3sgosisem umeme ros0XumersibHbIU Uiu ompuyameribHbIU 3HaK npoeKkyuu. B nonspHbIx

KoopduHamax 3Hak 6ydem 3asucemb O0m HanpaeieHUs NpubuXeHUs K 20pU30HmMaribHOU OCU -

Moa0XXUMesibHbIU MPU 8paweHuUU npomus 4acoeol cmpesiku, ompuuamesibHbIU Apu epaw,eHuuU no

yacoeoul cmpesike. Ymobbl usMeHUMb 3HaK, WEeIKHUMe 8€KMOPHYHK CMPEsIKY U crie2Ka

nepemecmume Kypcop 88epx usnu eHU3. B dekapmosbsix koopduHamax ecez0a 6ydem

MOS1I0XXKUMesibHbIM U3-3a mMoe0, KaK y-KoopOuHama npuessbi8aemcs K HyJio.

* BeKmopHble MeMKU 3ax8ambl8atomcs MbILUKOU U Mo2ym 6bimb UCofib308aHb! 0515 nepegoda

8EeKMOpP0o8 8Hympu 2paguka. 3mo moxem bbimb 0COBEHHO 10/1€3HO OIS CEHCOPHbIX ycmpolicme ¢

MEHbLWUMU 3KpaHamu.

* Llenb npedcmaernieHuUsi KOMIOHEHMO8 8 Cmusie NMPoeKyuU — cobpams KOMMNOHEHMbI 800s1b oceli. OH
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He ripedHa3Ha4eH 011 omobpa)keHuUs1 UCMUHHOU MPOeKyuU Ha ocu.

* Ha akpaHe ypasHeHuUsi eKmopsbl ¢ U f ecea0a 8bI4UCISIOMCS U3 3Ha4YeHUU Opyaux 8eKmopos 8
ypasHeHuU.

Suggestions for Use

Sample Challenge Prompts

= Describe a vector in your own words.

= Explain a method to add vectors.

= Compare and contrast the component styles.

= Decompose a vector into components.

= Describe what happens to a vector when it is multiplied by a scalar.

= Arrange vectors graphically to represent vector addition or subtraction.

See all published activities for Vector Addition here.
For more tips on using PhET sims with your students, see Tips for Using PhET.

PexkomeHOayuu rno npuMeHeHuro

[MpumepHbIl 3a0aHusi

* Onuwume 8eKmMop c8ouMU crio8amu.

* Ob6bsicHUMe MemoO CII0XKEeHUSI 8EKMOpPOs.

* CpasHume pasanu4Hble murbl cmusel KOMIOHEHMOS.

* PasnoxXumpe 8eKmMop Ha KOMIMOHEHMEI.

* Onuwume, 4Ymo rpoucxodum ¢ 8€KMOPOM, Ko20a OH YMHOXXaemcs Ha CKarssp.

* Pacrionoxume 8ekmopbl mak, 4mobbi npedcmasumb 8eKMOPHOE CII0XEeHUe Unu 8blYUumaHue.
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